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VND670SP

Dual high-side switch with dual Power MOSFET

gate driver (bridge configuration)

Features
Type Rps(on) lout Vee
VND670SP | 30mat?) 15A01) 40V

. Per each channel.

4

10
N

1

. o PowerSO-10
m 5V logic level compatible inputs
m Gate drive for two external power MOSFET
m Undervoltage and overvoltage shutdown Description
m Overvoltage clamp The VND670SP is a monolithic device made
m Thermal shutdown using STMicroelectronics VIPower technology
m Cross-conduction protection MO0-3, intended for driving motors in full bridge
m Current limitation configuration. The device integrates two 30 mW
_ Power MOSFET in high-side configuration, and
m Very low standby power consumption provides gate drive for two external Power
m PWM operation up to 10 KHz MOSFET used as low side switches. INp and INg
m Protection against loss of ground and loss of allow to select clockwise or counter clockwise
Vv drive or brake; DIAGA/ENy, DIAGR/ENg allow to
cC . disable one half bridge and feedback diagnostic.
m Reverse battery protection Built-in thermal shutdown, combined with a
current limiter, protects the chip in
overtemperature and short circuit conditions.
Short to battery protects the external connected
low-side Power MOSFET.
Table 1. Device summary
Order codes
Package
Tube Tape and reel
PowerSO-10 VND670SP VND670SP13TR
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VND670SP Block diagram and pin description

1 Block diagram and pin description

Figure 1. Block diagram
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Figure 2. Configuration diagram (top view)
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Table 2. Suggested connections for unused and not connected pins
Connection / pin Status N.C. Output Input
Floating X X X X
To ground X Through 10KQ
resistor
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Electrical specifications

Figure 3. Current and voltage conventions
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Absolute maximum ratings

Stressing the device above the rating listed in the “Absolute maximum ratings” table may
cause permanent damage to the device. These are stress ratings only and operation of the
device at these or any other conditions above those indicated in the Operating sections of
this specification is not implied. Exposure to Absolute Maximum Rating conditions for
extended periods may affect device reliability. Refer also to the STMicroelectronics SURE
Program and other relevant quality document.

Table 3. Absolute maximum ratings
Symbol Parameter Value Unit
Vee Supply voltage -0.3..40 \
Imax1 | Maximum output current (continuous) 15 A
lmaxe | Maximum output current (250ms pulse duration) 20 A
IR Reverse DC output current -15 A
N Input current +/- 10 mA
lEN Enable pin current +/-10 mA
lpw PWM pin current +/-10 mA
lgs Output gate current +/- 20 mA
Vesp | Electrostatic discharge ( R = 1.5K¢; C = 100pF) 2000 \
T Junction operating temperature -40to 150 °C
Tstg Storage temperature - 5510 150 °C
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2.2

2.3

Thermal data

Table 4. Thermal data (per island)

Symbol Parameter Max. value Unit
Rihj-case | Thermal resistance junction-case °C/W
Rinj-amb | Thermal resistance junction-ambient 50(1) °C/W
1. When mounted using the recommended pad size on FR-4 board (see AN515 Application Note).
Electrical characteristics
Values specified in this section are for 9V < V¢ < 18V; -40°C < TJ- < 150°C, unless
otherwise stated.
Table 5. Power
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vee Operating supply voltage 5.5 36 \Y
I =
. Loap = 12A 50 | mQ
Ron On-state resistance ILoap = 12A 26 30 me
Tj=25C
| Supply current On-state 15 mA
s PPY Off-state 40 pA
Vgate Gate output voltage 5.0 8.5
Vs, Gate output clamp voltage lgs=-1mA 6.0 6.8 8.0 \'%
Table 6. Switching (Vcc = 13V, R oap = 1.19)

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
to(on) Turn-on delay time 50 150 ps
tD(Off) Turn-off delay time 45 135 us

t Output voltage rise time Input rise time < 1ps 50 150 us
t Output voltage fall time (see Figure 4) 40 | 120 | ps
(dVout/dt)on | Turn-on voltage slope 160 | 500 |V/ms
(dVout/dt)es | Turn-off voltage slope 230 | 1200 | V/ms
t Vsturn-on delay time 0.5 2 s
dong gs y C1=4.7nF H
trg Vgs rise time Break to ground 2.6 10 us
taoffg Vgsturn-off delay time configuration 1.0 | 5.0 us
. (see Figure 5)
tig Vs fall time 2.2 10 Us
External MOSFET
t Fi 1
del turn-on dead time (see Figure 6) 600 800 | ps
7/20
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Table 7. Protection and diagnostic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vusbp Undervoltage shutdown 5.5 \
Vov Overvoltage shutdown 36 43 \Y
ILim Current limitation 30 45 A
Thermal shutdown
Trsp uidow V=325V 150 | 170 | 200 | °C
temperature
Output turn-off clamp _ _ Vee- Vee-
Voar voltage lLoap = 12A, L = 6mH 55 4 v
External MOSFET
Vgat saturation voltage 25 4.2 5.5 \
detection threshold
Table 8. PWM
Symbol Parameter Test conditions Min. Typ. Max. | Unit
Vow PWM low level voltage 1.5 \
lpwi PWM pin current Vpw =15V 1 pA
Vowh PWM high level voltage 3.25 \
lpwh PWM pin current Vpw = 3.25V 10 HA
PWM hysteresis
Vownhyst voltage 0.5 v
low=1mA Vee+0.3 | Vee+0.7 | Vee+1.0| V
pwel clamp voltage lpw = -1 MA 5.0 35 20 |V
Test mode PWM pin
Vpwtest voltage -3.5 -2.0 -0.5 \Y
Test mode PWM pin
lowtest | ourrent P Vowtest =20V | -2000 | -500 bA
Table 9. Logic inputs
Symbol Parameter Test conditions Min. Typ. Max. | Unit
ViL Input low level voltage 1.5 \
IinL Input current ViN=15V 1 HA
ViH Input high level voltage 3.25 \Y
lINH Input current Vin=325V 10 pA
ViHysT Input hysteresis voltage 0.5
\Y Input clamp voltage hin=1mA 6.0 68 8.0 v
L P pvoliag y=-1MA 40 | 07 | 03 | v
8/20 [S7]
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Table 10. Enable

Symbol Parameter Test conditions Min. Typ. Max. | Unit

Normal operation

VENL Enable low level voltage (DIAGy/ENy pin acts 1.5 v
as an input pin)

lENL Enable pin current Ven=15V 1 HA

Normal operation
VENH Enable high level voltage | (DIAGy/ENy pin acts | 3.25 \
as an input pin)

lENH Enable pin current Ven=3.25V 10 pA
Normal operation
Venyst | Enable hysteresis voltage | (DIAGy/ENy pin acts 0.5 \%
as an input pin)
len=1mMA 6.0 6.8 8.0 \'%
V Enable cl It
ENCL nable clamp voltage len = -TMA 10 | -07 | 03 | V
Fault operation
Vora Enable output low level (DIAGX/ENX _pin acts 0.4 Vv
voltage as an input pin)
lEN =1.6 mA
Figure 4. Test conditions for high-side switching times measurement
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Y
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Figure 5.

Test conditions for external Power MOSFET switching times

measurement
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Definition of the external Power MOSFET turn-on dead time tyq
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Note:

Application information

Figure 7. Typical application circuit for DC to 10 KHz PWM operation

‘ ?
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N X
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1 Reverse battery protection: series relay in Vcc line: Ry,q=0 Ohms; series fuse in V¢ line
with antiparallel diode between ground and Vcc: Rgng=10 Ohms.

Layout hints: the connection between GND pin of the VN670SP and the Power MOSFET

SOURCE connections should be kept short enough to ensure that the dynamic difference
between these two points never exceed 1V for the bridge to operate properly.

11/20




Application information VND670SP
Figure 8. Typical application circuit for a 20 KHz PWM operation
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Reverse battery protection: series relay in V¢ line: Rgng = 0 Ohms; series fuse in Ve line
with antiparallel diode between ground and Vcc: Rgng=10 Ohms.

Normal operating conditions

Table 11.  Truth table in normal operating conditions

INp INg DIAGA/ENp | DIAGG/ENg | OUT, | OUTg | GATE, | GATEg | Comment
1 1 1 1 H H L L |Braketo Vge
1 0 1 1 H L L H Clockwise
0 1 1 1 L H H L Counter cw
0 0 1 1 L L H H Brake to GND
X X 0 0 L L L L Stand by
1 X 1 0 H L L L HS, only
0 X 1 0 L L H L MOS, only
X 1 0 1 L H L L HSg only
X 0 0 1 L L L H MOSg only

In normal operating conditions the DIAGx/ENy pin is considered as an input pin by the
device. This pin must be externally pulled high.

PWM pin usage:

In all cases, a “0” on the PWM pin will turn-off both GATE 4, and GATEg outputs. When PWM
rises back to “17, GATE 4 or GATERg turn on again depending on the input pin state.

1574
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3.2

3.3

Fault conditions

In case of a fault conditions the DIAGy/ENy pin is considered as an output pin by the device.
The fault conditions are:

® overtemperature on one or both high-sides;

® short to battery condition on the output (saturation detection on the external connected
Power MOSFET).

Possible origins of fault conditions may be:

® OUT, is shorted to ground ---> overtemperature detection on high-side A.

® OUT, is shorted to V¢ ---> external Power MOSFET saturation detection (driven by
GATE,).

When a fault condition is detected, the user can know which power element is in fault by
monitoring the INp, INg, DIAGA/ENp and DIAGR/ENg pins.

In any case, when a fault is detected, the faulty half bridge is latched off. To turn-on the
respective output (GATEy or OUTy) again, the input signal must rise from low to high level.

Table 12.  Truth table in fault conditions (detected on OUT,)

INp INg | DIAGA/ENp | DIAGR/ENg OUT, OUTg GATE, GATEg
1 1 0 1 Open H L L
1 0 0 1 Open Open L L
0 1 0 1 Open H L L
0 0 0 1 Open Open L L
X X 0 0 Open Open L L
1 X 0 0 Open Open L L
0 X 0 0 Open Open L L
X 1 0 1 Open H L L
X 0 0 1 Open Open L L

Test mode

The PWM pin allows to test the load connection between two half-bridges. In the test mode
(Vpwm=-2V) the external Power Mos gate drivers are disabled. The IN or INg inputs allow to
turn-on the high-side A or B, respectively, in order to connect one side of the load at V¢
voltage. The check of the voltage on the other side of the load allow to verify the continuity of
the load connection. In case of load disconnection the DIADy/ENy pin corresponding to the
faulty output is pulled down.

13/20
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Table 13.  Electrical transient requirements

ISO T/R Test level
7637/1
Test pulse 1 Il 1] v Delays and impedance

1 -25v(1) - 50v(") -75v(1) -100v(") 2ms, 10Q
2 +25v(1) +50v(1) +75v() +100v() 0.2ms, 10Q
3a -25v(" -50v(") -100v(M | -150v() 0.1ps, 50Q
3b +25v() +50v(1) +75v() +100v(") 0.1ps, 50Q
4 -4v() -5v(M) -ev(") -7v) 100ms, 0.01Q
5 +26.5V() | +465V@ | +665V@ | +86.5VR 400ms, 2Q

1. All functions of the device are performed as designed after exposure to disturbance.

2. One or more functions of the device is not performed as designed after exposure and cannot be returned to
proper operation without replacing the device.

Figure 9. Waveforms (1)
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Figure 10. Waveforms (2)
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4 Package and packing information

4.1 ECOPACK® packages

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

4.2 PowerSO-10 mechanical data

Figure 11. PowerSO-10 package dimensions
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Table 14. PowerSO-10 mechanical data

mm
Dim.
Min. Typ. Max.
A 3.35 3.65
A 3.4 3.6
A1 0 0.10
B 0.40 0.60
B 0.37 0.53
C 0.35 0.55
c 0.23 0.32
D 9.40 9.60
D1 7.40 7.60
E 9.30 9.50
E2 7.20 7.60
E2( 7.30 7.50
E4 5.90 6.10
E4(") 5.90 6.30
e 1.27
F 1.25 1.35
F( 1.20 1.40
H 13.80 14.40
H(™) 13.85 14.35
h 0.50
L 1.20 1.80
L) 0.80 1.10
o 0° 8°
ol 2° 8°

1. Muar only POA P0O13P.
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PowerS0O-10 packing information

Figure 12. PowerSO-10suggested Figure 13. PowerSO-10 tube shipment
pad layout (no suffix)
146-149
B CASABLANCA MUAR
| C
r 7 'm
A 7 A b ¢
Drrrrill
067-073 B
u IEE 054-06 4
| _mm Z All dimensions are in mm.
7 Tube length (= C(x
s { 127 Base Q.ty |Bulk Q.ty 0.5) A | B 0.1)
Casablanca 50 1000 532 10.4/16.4| 0.8
w Muar 50 1000 532 49172 08
Figure 14. PowerSO-10 tape and reel shipment (suffix “TR”)
. Reel dimensions
2t orat acatian
Base Q.ty 600
Bulk Q.ty 600
L A (max) 330
° ¢ B (min) 1.5
R i i . C(x0.2) 13
- F 20.2
G (+2/-0) 24.4
Full radius fh'”:““m“ N (min) 60
TR i““ T (max) 30.4
Tape dimensions Po
According to Electronic Industries Association o p1
(EIA) Standard 481 rev. A, Feb. 1986 i ~— ‘
Tape width w 24 Top ] ; ' 5 ‘ ¥
Ta - COVER fj\ O KJ\ .
pe Hole Spacing PO(x0.1) | 4 S ape W ooy
Component Spacing P 24 =d — ' ' ' L w
Hole Diameter D (x0.1/0)| 15 ? “==I| I o | N[ i -
Hole Diameter D1 (min) | 15 = i Lal L.—_-[I O/EJ i
Hole Position F(x0.05) | 11.5 P
Compartment Depth | K(max) | 6.5 K User Direction of Feed
Hole Spacing P1(x01) | 2 -
All dimensions are in mm. End ﬁ
] H(SO i q%(%o i QS(SO ] q%
{ oo 0000 0\ Star
Top No components Components No components
cover
tape 500mm min
Empty components pockets  500mm min
\ saled with cover tape.
Llser Direction of Feed User direction of feed

1574




VND670SP

Revision history

5

Revision history

Table 15. Document revision history

Date Revision Changes
03-May-2006 1 Initial release.
Document reformatted and restructured.
11-Dec-2008 2 Added contents, list of tables and figures.

Added ECOPACK® packages information.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.
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© 2008 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com

4

20/20




	Table 1. Device summary
	Contents
	List of tables
	List of figures
	1 Block diagram and pin description
	Figure 1. Block diagram
	Figure 2. Configuration diagram (top view)
	Table 2. Suggested connections for unused and not connected pins

	2 Electrical specifications
	Figure 3. Current and voltage conventions
	2.1 Absolute maximum ratings
	Table 3. Absolute maximum ratings

	2.2 Thermal data
	Table 4. Thermal data (per island)

	2.3 Electrical characteristics
	Table 5. Power
	Table 6. Switching (VCC = 13V, RLOAD = 1.1W)
	Table 7. Protection and diagnostic
	Table 8. PWM
	Table 9. Logic inputs
	Table 10. Enable
	Figure 4. Test conditions for high-side switching times measurement
	Figure 5. Test conditions for external Power MOSFET switching times measurement
	Figure 6. Definition of the external Power MOSFET turn-on dead time tdel


	3 Application information
	Figure 7. Typical application circuit for DC to 10 KHz PWM operation
	Figure 8. Typical application circuit for a 20 KHz PWM operation
	3.1 Normal operating conditions
	Table 11. Truth table in normal operating conditions

	3.2 Fault conditions
	Table 12. Truth table in fault conditions (detected on OUTA)

	3.3 Test mode
	Table 13. Electrical transient requirements
	Figure 9. Waveforms (1)
	Figure 10. Waveforms (2)


	4 Package and packing information
	4.1 ECOPACK® packages
	4.2 PowerSO-10 mechanical data
	Figure 11. PowerSO-10 package dimensions
	Table 14. PowerSO-10 mechanical data

	4.3 PowerSO-10 packing information
	Figure 12. PowerSO-10 suggested pad layout
	Figure 13. PowerSO-10 tube shipment (no suffix)
	Figure 14. PowerSO-10 tape and reel shipment (suffix “TR”)


	5 Revision history
	Table 15. Document revision history



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


